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(57] ABSTRACT

A reciprocatory dry shaver has a head from mounting three
clongated cutter heads, one center cutter head and two outer
cutter heads extending in parallel with each other. Each
cutter head comprises a holder carrying a stationary cutter
and a movable cutter driven to reciprocate in shearing
engagement with the stationary cutter. The head {rame 1s
mounted on a shaver housing from which a reciprocating
clement projects to drive the movable cutter of each cutier
head. The center and outer cutter heads are floatingly
supported at individual longitudinal ends by associated
center and outer spring members so that each cutter head 1s
vertically movable relative to the head frame. The center
spring members are formed in one of the head frame and the
associated holder while the outer spring members are
formed in the other of the head frame and the associated
holders. Thus, the spring members for floatingly supporting
the center and outer cutter heads can be eifectively disirib-
uted to the head frame and the associated holders to enable
compact arrangement for a system of floating supporting the
three parallel cutter heads within a hmited space.

1 Claim, 12 Drawing Sheets
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1
RECIPROCATORY DRY SHAVER

This 1s a division of application Ser. No. 08/377,361,
filed Jan. 24, 1995; which in turn is a division of application
Ser. No. 08/047,501, filed Apr. 19, 1993, now U.S. Pat. No.
5,398,412,

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention is directed to a reciprocatory dry
shaver, and more particularly, to a reciprocatory dry shaver
having three cutter heads extending in closely adjacent and
parallel relation to each other.

2. Description of the Prior Art

Reciprocatory dry shavers having a plurality of floating
cutter heads are known 1n the art, for example, as disclosed
in U.S. Pat. No. 5,189,792. In the prior art shaver, a head
frame i1s provided on a shaver housing to mount two cutter
heads ot elongated configuration. The two cutter heads are
floatingly supported at longitudinal ends thereof to associ-
ated end walls of the head frame by means of spring
members. The spring members are formed within the end
walls so as not to add extra width and length dimensions to
the head frame even with the incorporation of the support
members 1n the head {frame. Nevertheless, when the head
frame is required to mount additional floating cutter head for
more sophisticated shaving performance in cooperation with
the two other cutter heads, additional spring members are
ditficult to accommodate within a limited space in the end
wallis of the head frame and could be accommodated within
the end wall only at the expense of a considerable increase
in the size of the head frame, which fails to give a compact
design to the head frame.

SUMMARY OF THE INVENTION

The above probiem and insufficiency have been elimi-
nated in the present invention which provides a reciproca-
tory dry shaver with an improved floating structure. The dry
shaver 1n accordance with the present invention comprises a
shaver housing mounting a head frame and a reciprocating
element. The head frame carries three elongated cutter heads
each having a longitudinal axis and having opposed longi-
tudinal ends spaced along the longitudinal axis. The three
cutter heads comprise a center cutter head and two outer
cutter heads arranged on opposite sides of the center cutter
head in parallel therewith. Each of the center and outer cutter
heads comprises a holder carrying a stationary cutter and a
movabie cutter which 1s driven by the reciprocating element
to reciprocate along the longitudinal axis in close engage-
ment with the stationary cutter to effect hair shaving ther-
ebetween. The center and outer cutter heads are floatingly
supported at the individual longitudinal ends respectively by
associated center and outer spring members so that each
cutter head 1s vertically movable relative to the head frame.
The center spring members are formed in the head frame
while the outer spring members are formed 1n the holders of
the associated outer cutter heads. Thus, the center and outer
spring members for floatingly supporting the three cutter
heads can be effectively distributed to the head frame and the
associated holders, which is advantageous for accommodat-
ing all the necessary spring members within a compact
structure.

Accordingly, it 1s a primary object of the present invention
to provide a reciprocatory dry shaver in which three floating
cutter heads can be well accommodated together with the
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associated spring members within a limited space for com-
pact design.

The center cutter head i1s provided for rough shaving
while the outer cutter heads are provided for smooth or
finishing shaving so that the center cutter head is cooperative
with at least one of the outer cutter heads to achieve an
effective shaving operation in which rough and smooth
shavings can be done successively or almost concurrently.
For this purpose, the outer cutter head has the stationary
cufter which 1s 1n the form of an arcuately curved shearing
foil or net with a number of perforations and has the
movable cutter composed of a plurality of arcuately con-
toured blades in engagement with a shearing foil for smooth
shaving. On the other hand, the center cutter has the sta-
tionary cutter which is configured to have a slotted flat top
for contact with the skin of the user, and has the movable
cutter composed of a plurality of inner blades in engagement
with the lower surface of the flat top for rough shaving.
Alternately, the center cutter head may comprise a stationary
blade with a toothed edge and a movable blade with a like
toothed edge. The stationary and movable blades project
generally vertically between the two outer cutter heads for
rough hair shaving or trimming.

In the absence of external force, the center cutter head for
rough shaving 1s held in position with its upper end disposed
at substantially the same height as the upper ends of the
outer cutter heads for smooth shaving so that the three cutter
heads can be brought into contact with the skin of the user
either simultaneously or selectively. In a preferred embodi-
ment, the center cutter head for rough shaving is biased
upwardly by a biasing force from the associated center
spring members which 1s less than that of of the biasing of
the outer cutter heads such that the center cutter head can be
depressed easier than the outer cutter head. With this
arrangement, once the rough shaving is done by the cutter
head, the center cutter head can be easily set aside to render
smooth shaving primarily by the outer cutter heads, which is
therefore another object of the present invention.

In order to differentiate the biasing forces for the center
and outer cutter heads, first springs are provided at the
connection of the reciprocating element and the movable
cutters of the outer cutter heads so as to give additional
upward bias to the outer cutter heads. Thus, the outer cutter
heads can receive upward bias from the first spring and the
outer spring members to thereby give greater resistance than
the center cutter head when depressed downwardly.

In a preferred embodiment, one of the outer cutter heads
is coupled to the center cutter head by an interlock engage-
ment which allows the center cutter head to move vertically
downwardly together with the cutter head when the cutter
head moves vertically downwardly beyond a predetermined
distance. In this manner, the center cutter head for rough
shaving 1s capable of retracting together with the adjacent
outer cutter head being depressed so as not to interfere with
smooth shaving by the outer cuiter head for assuring an
eifective shaving operation.

It 1s therefore a further object of the present invention to
provide a reciprocatory dry shaver in which the center head
can follow the depressing movement of the adjacent outer
cutter head 1n such a manner as not to hinder the shaving by
the outer cutter head.

The center spring member for the center cutter head is
formed within an associated end wall of the head frame and
comprises a pair of vertically spaced restlient beams extend-
ing in substantially a parallel relation to each other and a
coupler which joins the free ends of the resilient beams so
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that the spring member is vertically movable relative to the
end wall of the head frame by resiliently deforming the
resilient beams. The coupler is connected to the holder of the
center cutter head at a longitudinal end thereof. The resilient
beams extend from one lateral side of the end wall of the
head frame toward the other lateral side in such a manner
that the spring member is offset on the one lateral side of the
end wall. Thus, the resilient beam can be designed to extend
over a long distance within a limited width of the end wall
to give sufficient resiliency for floatingly supporting the
center cutter head, which 1s therefore a still further object of
the present invention. |

In order to facilitate the assembly of at least one of the
cutter heads to the head frame, a unique fastener structure is
utilized for coupling of the cutter head to the head frame.
The fastener structure comprises a pair of vertically spaced
first and second bosses projecting from one of either the
holder of the cutter head or the head frame and into intimate
engagement with a pair of first and second holes correspond-
ingly formed in the other of the holder and the head frame.
The second boss is made greater than the first boss so as to
avoid the wrong engagement of the second boss into the first
hole during the assembly of moving the holder into the head
frame vertically along the direction in which the first and
second bosses are aligned.

These and still other objects and advantages will become
more apparent from the following detailed description of the

preferred embodiment of the present invention when taken
in conjunction with the attached drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a perspective view of a reciprocatory dry shaver
in accordance with a first embodiment of the present inven-
tion;

FIG. 2 15 a vertical side section of the shaver of FIG. 1;

FIG. 3 1s an enlarged vertical side section of a shaver head
of the shaver of FIG. 1;

FIG. 4 1s an exploded perspective view of the shaver head:

FIG. 5 is an exploded perspective view of the shaver with
the shaver head removed;

FIG. 6 1s an exploded perspective view of a center cutter
head of the shaver;

FIG. 7 1s a front view of the center cutter head;
FIG. 8 is a front view, partly in section, of the shaver head;

FIGS. 9 and 10 are side views illustrating the function of

spring member for floatingly supporting the center cutter
head;

FI@G. 11 is a side section of the shaver head with one outer
cutter head shown in its lowered position;

FIG. 12 1s a partial view of a modified center cutter head;

FIG. 13 i1s a vertical side section of a shaver head in
accordance with a second embodiment of the present inven-
tion;

FIG. 14 is an exploded perspective view of the shaver
head of FIG. 13;

FIG. 15 1s a partial front section of the shaver head of FIG.
13; and
FIG. 16 is a side section of the shaver head with a center

cutter head lowered together with an adjacent outer cutter
head.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

First Embodiment <FIGS. 1 to 12>

Referring now to FIGS. 1 to 6, there is shown a recipro-
catory electric shaver in accordance with a first embodiment
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of the present invention. The shaver comprises a shaver
housing 1 with a shaver head 2 mounting three elongated
cutter heads composed of two outer cutter heads 10 and a
single center cutter head 30 arranged in side-by-side rela-
tion. The shaver head 2 comprises a support frame 3 on the
top of the shaver housing 1 and a head frame 5 detachably
supported within the support frame 3. It is through this head
frame 5 that the cutter heads 10 and 30 are mounted to the.
support frame 3. Incorporated within the housing 1 is an
clectric motor 80 with an output rotor shaft 81 which is
connected through rotary-to-reciprocation conversion ele-
ment 82 to reciprocate a joint assembly 90 projecting on the
housing 10, as best shown in FIG. 5. As will be explained
later, the joint assembly 90 is coupled to movable parts of
the outer and center cutter heads 10 and 30 to effect intended
shavings thereat, respectively. The head frame § is
assembled into a unitary structure including the three cutter
heads 10 and 30 and is detachable to the support frame 3 as
one replacement part.

The outer cutter heads 10 are provided for smooth or
finish shaving and each comprises perforated shearing foil
20 and a movable cutter block 21 with a number of blades
driven by the joint assembly 90 to reciprocate in hair
shearing engagement with the foil 20. The shearing foil 20
1s arcuately curved into a generally U-shaped configuration
with an apex extending longitudinally of the cutter head 10
and is carried on rectangular holder 11 which is molded from

a plastic material to comprise opposed end plates 12 bridged
by opposed side plates 13.

The center cutter head 30 is provided for rough shaving
and comprises a slender stationary cutter 40 with a number
of longitudinally spaced slits 41 and an elongated movable
cutter 44 with a number of longitudinally spaced blades 45.
The movable cutter 44 is driven by the joint assembly 90
through a coupler 49 to reciprocate in shearing engagement
with the stationary cutter 40. As shown in FIG. 6, the
stationary cutter 40 is shaped from a metal sheet into an
inverted U-shape configuration with a top flat face and
bulged edges 43 extending along the lateral sides of the top
flat face. The slits 41 extend from the top flat face into the
bulged edges 43 which act as a comb for smoothening the
hairs 1nto the slits 41. Thus formed stationary cutter 40 is
secured at opposite longitudinal ends to holders 31 each
having end face 32 exposed to the longitudinal end of the
stationary cutter 40. The movable cutter 44 is assembled to
the stationary cutter 40 to provide the center cutter head 30
as a unitary structure which 1s in turn assembled as a single
structure to the head frame S. The movable cutter 44 1s held
in slidable contact with the underside of the stationary cutter
40 with coil springs 46 interposed between the longitudinal
ends of the movable cutter 44 and the corresponding holders
31. The coil spring 46 is coupled at its opposite ends to a
fitting 47 secured to the longitudinal end of the movable

- cutter 44 and to the holder 31 so that it urges the movable

cutter 44 against the stationary cutter 40 to give a suitable
contacting pressure therebetween while retaining the mov-
able cutter 44 to the stationary cutter 40. The coil springs 46
have enough flexibility to allow the reciprocating movement
of the movable cutter 44. The stationary cutter 40 is formed
at its center with a vertical guide groove 48 for engagement
with corresponding guide 19 on the adjacent outer cutter
head 10. Each holder 31 is formed in its end face 32 with a
vertically spaced pair of first and second holes 33 and 34
which are utilized for mounting the center cutter head 30 to
the head frame 5, as will be explained later. As shown in

FIG. 6, the first hole 33 is smaller than the second hole 34.

The outer and center cutter heads 10 and 30 are floatingly
supported to the head frame S respectively by outer and
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center spring members 14 and 54 which are molded as
integral members in the associated holders 11 and 31. The
outer spring members 14 are formed at the end plates 12 of
the associated holder 11 and are each shaped into a generally
E-shaped configuration with a vertically spaced pair of
resilient beams 15 extending in substantially a parallel
relation to each other and a coupler 16 which joins free ends
of the beams 15. The coupler 16 includes a horizontal
extension 17 extending between the beams 15 in a generally

paraliel relation thereto. The beams 15 are made thin enough
SO as to be resiliently deformable within the thickness of the
end plate 12, whereby the horizontal extension 17 may be
displaced together with the coupler 16 in a vertical plane.
Each horizontal extension 17 is provided with a stud 18
extending outwardly for connection with the head frame 5.
Thus, the outer cutter head 10 is supported at its longitudinal
ends in a floating manner such that the one longitudinal end
of the outer cutter head 10 is resiliently movable vertically
substantially independently from the other longitudinal end.
With this supporting structure, not only the two outer cutter
heads 10 are allowed to move vertically independently from
each other but also each cutter head 10 is allowed to move
vertically in different vertical displacements at the two
longitudinal ends so that each cutter head 10 can be inclined
s0 as to best conform to the shape of the skin with a
maximum skin engaging area. It should be noted in this
connection that the resilient beam 3§ extends through an
angled segment from longitudinal end of one of the adjacent
side plates 13 toward the longitudinal end of the other side
plate 13 to extend over substantially the entire width or
lateral dimension of the end plate 12 such that the outer
spring member 14 is permitted to vertically displace over a
maximum extent within a limited width of the end plate 12.

The center spring members 54 are provided on the side of
the head frame § which comprises a rectangular chassis 50
of a plastic matenal having opposed end walls 52 integrally
connected by opposed side walls 53. Each of the center
spring member 54 is formed within the end wall 52 of the
chassis 50 to have a generally E-shaped configuration with
a pair of resilient beams S5 extending horizontally in parallel
relation to each other, in the like manner as the outer spring
member 14 formed in the holder 11 for the outer cutter head
10. The resiltent beams 55 extend in parallel relation and
terminate at their free ends into a coupler 56 with an upward
extension 87. The beams 55 are made thin enough so as to
be resiliently deformable within the thickness of the end
wall 52, whereby the coupler 56 is allowed to displace in a
vertical plane as flexing the beams 55. The coupler 56 is
provided with a pair of vertically spaced first and second
bosses 58 and 59 for engagement into the first and second
holes 33 and 34, respectively at the longitudinal end of the
holder 31 of the center cutter head 30. Thus, the center cutter
head 30 1s supported at its longitudinal ends in a floating
manner such that the one longitudinal end of the center
cutter head 30 1s resiliently movable vertically substantiaily
independently from the other longitudinal end, in the like
manner as the outer cutter heads 10.

As shown in FI1G. 9, the outer spring member 14 is formed
within the end wall 52 as being offset toward one lateral end
of the end wall 52 with the resilient beams 55 extending
from one lateral end of the end wall 52 toward the other
lateral end past a widthwise center thereof and but with the
first and second bosses 58 and 59 positioned at the width
center. With this offset arrangement of the outer spring
member 54, the beams 35 can be made to have enough
length to give sufficient vertical displacement of the center
cutter head 30. In other words, since the outer spring
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members 14 are formed in the associated holders 11 and not
in the head frame 5, the center spring members 54 can be
formed in the end walls 52 of the head frame 5 without being
interfered with or restricted by the outer spring members 14
so that the center spring members 54 can be configured to
give a sufficient vertical amount of displacement to the
center cutter head 30. As shown in FIG. 10, the center cutter
head 30 1s assembled to the head frame 5 by engagement of
the bosses 58 and 59 of the spring members 54 into

corresponding holes 33 and 34 with the resilient beams 55
caused to fiex downwardly to some extent in order that the
center spring members 54 bias the center cutter head 30
upwardly, at which condition, the center cutter head 30 is
retained in this upwardly biased position by abutment of
shoulders 35 at the respective end of the holders 31 against
stops 60 projecting inwardly from the upper ends of the end
walls 52 of the head frame 5, as shown in FIG. 8. Thus, the
center cutter head 30 1s constantly biased upwardly at its
longitudinal ends so as to effectively prevent undesired
see-saw osciliations of the center cutter head 30 when
driving the movable cutter 44 to reciprocate in engagement
with the stationary cutter 40. It is noted in this connection
that the first and second bosses 38 and 59 are shaped into
different sizes in correspondence to the first and second
holes 33 and 34. That is, the first boss 58 is shaped into a
rounded pin while the second boss 59 is shaped into an
elongated stud with a minor dimension or width greater than
the diameter of the first boss 58. The center cutter head 30
1s assembled in position within the width center of the head
frame 5 through a bottom opening thereof, during which the
first hole 33 first encounters the second boss 59 and then the
first boss 88. Since the first hole 33 is smaller than the
second boss 89, the first hole 33 is not engaged with the
second boss 39 during the assembly and is correctly engaged
with the corresponding first boss 58, at this condition, the
second hole 34 comes into registration with the second boss
59 for engagement therewith. Thus, the center cutter head 30
can be assembled in place correctly and easily.

The end walls 52 of the head frame 5§ are each provided
with a horizontally spaced pair of holes 61 which are
engaged respectively with the studs 18 projecting on the
holder 11 of the outer cutter heads 10 for floatingly mounting
the outer cutter heads 10 on the opposite sides of the center
cutter head 30. A guide groove 62 extends downwardly from
each of the hole 61 to the bottom of the end wall 53 for
guiding therethrough the corresponding stud 18 into engage-
ment with the hole 61 in order to facilitate the assembly of
the outer cutter head 10 to the head frame §. The holder 11
is formed on its side plate 13 with a center post 24 which is
engaged into corresponding vertical slot formed interiorly of
the associated side walls 53 of the head frame 5 in order to
prevent undesired longitudinal movement of the outer cutter
heads 10 relative to the head frame § while allowing the
vertical movement thereof. The like effect is made for the
center cutter head 30 by engagement of the guide pin 19 on
one of the outer cutter heads 10 and the guide groove 48 in
the longitudinal center of the center cutter head 30.

As shown in FIG. 3, the center cutter head 30 is normally
held at a position where the upper end of the center cutter
head 30 1s substantially in level with those of the adjacent
outer cutter heads 10 so that these cutter heads of different
shaving actions can be equally and selectively brought into
contact with various portions of the skin for maximum
shaving efficiency. Also, the bulged edges 43 of the center
cutter head 30 are best utilized to absorb the space between
the outer cutter heads 10 for shaving thereat in addition to
smoothening the hairs into the slits 41 of the center cutter
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head 30. As shown in the figure, the center cutter head 30 1s
laterally spaced from one of the outer cutter heads 10 by a
distance o which is greater than a distance [ from the other
cutter head 10 positioned laterally further away from the
outer spring members 54 in the end walls 52 of the head
frame §. This is advantageous in that the one outer cutter
head 10 disposed on the side of the outer spring members 54
is prevented from interfering with the downward movement
of the center cutter head 30, which movement is inherently

accompanied with more or less circular movement in rela-
tion to the supported ends of the resilient beams 35 of the
outer spring members 54, i.e., the left-hand end of the head
frame 5 as viewed in the figure.

Referring back to FIG. 5, the joint assembly 90 comprises
a pair of joint tubes 91 each connected to the movable cutter
21 of each of the outer cutter heads 10 to drive the movable
cutter 21 for reciprocation. One of the joint tubes 91 1is
formed with a center joint 93 which projects into engage-
ent with a notch 49A (see FIG. 6) in a coupler 49 the lower
center of which extends downwardly from the movable
cutter 44 of the center cutter head 30 to drive the movable
cutter 44 to reciprocate. Each of the joint tubes 91 includes
a spring 92 (see FIG. 2) which biases the movable cutters 21
upwardly to give a suitable contacting pressure between the
movable cutter 21 and the shearing foil 20 and to give an
additional bias to the outer cutting head 10 so that each outer
cutter head 10 can receive an upward bias not only from the
outer spring members 14 but also from the spring 92 in the
joint tube 91. While on the other hand, the center cutter head
30 is biased upwardly only by the center spring members 54
(see FIG. 3) such that the center cutter head 30 can be
depressed easier or by a smaller external force than the outer
cutter heads 10. The holder 11 of the outer cutter head 10 is
provided with a guide pin 19 (see FIG. 3) which is engaged
with the guide groove 48 in the center of the stationary cutter
40 of the center cutter head 39.

The head frame 5 is provided on its side wall 33 (FIG. 4)
of the chassis 50 with a slider handle 7 which 1s accessible
by a finger of the user to move an associated slider 70 held
on the interior of the side wall 53. The slider handle 7 has
a pair of hooks 71 extending through openings 64 in the side
wall 53 for engagement with corresponding notches 72 in
the slider 70. One of the outer cutter heads 10 1s formed on
the side plate 13 of the holder 11 with a pair of longitudinally
spaced follower pins 25 for connection with the slider 70. As
shown in FIG. 11, the one outer cutter head 10 thus con-
nected to the slider 70 can be held in a lowered position
relative to the other outer cutter head 10 so as to disable the
lowered outer cutter head 10 while enabling the other outer
cutter head 10 and the center cutter head 30 for successfully
shaving the restricted area selectively by one of the outer
cutter heads 10 and the center cutter head 30. To this end, the
slider 70 has a pair of longitudinally spaced windows 73
having inclined cam edges 74 between two horizontal edges
of different vertical levels. The holder 11 of the associated
cutter head 10 is coupled to the slider 70 with the follower
pins 25 projecting into the windows 73, respectively, in
slidable contact with a portion including the cam edges 74
and the horizontal edges, such that the cutter head 10 is
lowered and raised in response to that the follower pins 23
moves from the one horizontal edge to the other horizontal
edge through the cam edge 74 within each window 73 as a
result of moving the slider 70 along the length of the side
wall 53. In this manner, the sliding movement of the slider
70 is converted to displace the cutter head 10 vertically and
the cutter head 10 can be held either at the lower or raised
position where each of the follower pins 25 engages the
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corresponding one of the two horizontal edges. At the raised
position, the cutter head 10 is allowed to displace down-
wardly against the bias of the outer spring members 14. The
slider 70 is provided with a latch which retains the associ-
ated cutter head 10 in its lowered position. The latch 1s
released by forcibly moving the slider 70 and therefore the
slider handle 7 in one direction.

The head frame 5 is detachably mounted to the support
frame 3 with knobs 66 on the end walls 53 received within
corresponding slots in the support frame 3. The knob 66
includes a hook 67 which is latched into a corresponding end
in the head frame 3, as shown in FIG. 4. Although the head
frame 5 is shown to be detachably supported to the support
frame 3 in the above embodiment, the present invention 1s
not limited thereto and may be so constructed to eliminate
the support frame and to mount the head frame 5 directly on
the shaver housing instead.

The motor 80 is energized and deenergized by an opera-
tion of a switch handle 84 slidably mounted on the front face
of the housing 1. The shaver is additionally formed with a
trimmer 9 on the rear face of the housing 1.

FIG. 12 shows a modification of the above embodiment in
which a spring 39 is included to give an additional upward
bias to the center cutter head 30 so that the center cutter head
30 is depressed against the bias of the center spring members
54 plus the spring 39.

Second embodiment <FIGS. 13 to 16>

Referring to FIGS. 13 to 16, there is shown a reciproca-
tory shaver in accordance with a second embodiment of the
present invention which 1s basically identical in structure
and operation to the first embodiment except that a differ-
ently configured center cutter head 30A is utilized in com-
bination with the outer cutter head 10A of the like configu-
rations. For the purpose of simplicity and avoiding duplicate
description, like parts are designated by like numerals with
a suffix letter of “A”. The center cutter head 30A is provided
for rough shaving and comprises an elongated holder 31A
mounting a stationary cutter plate 40A with a toothed edge
and a movable cutter plate 44A with a like toothed edge
driven by a like joint assembly 90A to reciprocate in sliding
contact with the toothed edge of the stationary cutter plate
40A. Also included in the center cutter head 30A is a comb
plate 36 which is formed with a toothed upper edge and 1s
secured between end faces 32A of the holder 31A to carry a
spring 46A for pressing the movable cufter plate 44A against
the stationary cutter plate 40A at a suitable contact pressure.
The toothed edges of the comb plate 36 and the stationary
cutter plate 40A are bent horizontally in opposite directions
for smoothening the hairs to be cut between the stationary
and movable cutter plates 40A and 44A.

The outer and center cutter head 10A and 30A are
fioatingly supported to a like head {frame SA by means of like
outer and center spring members 14A and 54A which are
formed in end plates of like holders 11A of the outer cutter
heads 10A and end walls 52A of the head frame 5A. The
outer cutter head 10A is assembled to the head frame 5A by
engagement of laterally spaced studs 18A on the outer spring
member 14A of the holder 11A into corresponding holes
61A in the end walls 52A of the head frame 5A. While, on
the other hand, the center cutter head 30A 1s assembled by
engagement of vertically spaced bosses S8A and S9A 1nto
corresponding holes 33 and 34 in the end faces of the holder
31A. The center cutter head 30A thus assembled to the head
frame 5A is kept at a raised position of FIG. 13 while flexing
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resilient beams 13A of the center spring members 14A
downwardly such that the center cutter head 30A is con-
stantly urged upwardly thereby in the like manner as in the
first embodiment. The outer cutter heads 10A include mov-
able cutter 20A which are of like configuration as in the first
embodiment and are coupled to joint tubes 91A of the joint
assembly 90A, respectively to be driven thereby to recipro-
cate. The joint tubes 91A is provided with springs 92A for
give an upward bias to the movable cutter 20A and therefore
to the outer cutter head 10A in addition to that of the outer
spring members 14A. One of the joint tubes 91A is formed
with a center joint 93A which 1s coupled to the movable
cutter plate 44A of the center cutter head 30A to reciprocate.

As shown 1n FIGS. 13 and 14, one of the outer cutter head
10A 1s provided on the associated holder 11 A with a pair of
longitudinally spaced guide pins 19A which engage into
vertically extending guide grooves 48A correspondingly
formed 1n the holder 31A of the center cutter head 30A,
thereby permitting the center cutter head 30A to displace
vertically while preventing undesired longitudinal move-
ment thereof. The engagement of the guide pin 19A into the
guide groove 48A is such that when the center cutter head
30A in the raised position, the guide pin 19A is spaced
upwardly from the bottom of the guide groove 48A by a
short distance of D, and spaced downwardly from the top of
the guide groove 48A by a long distance of D, within which
the center cutter head 30A 1s allowed to move downwardly
independently of the adjacent outer cutter head 10A. As
shown in FIG. 16, the outer cutter head 10A thus associated
with the center cutter head 30A is allowed to move down-
wardly relative to the other outer cutter head 10A by a
maximum distance of H which is greater than the distance
D,. Therefore, the outer cutter head 10A can be depressed
independently of the center cufter head 30A initially by the
distance of H - D, until the pin 19A abuts the bottom of the
guide groove 48A, after which the outer cutter head 10A is
interlocked with the center cutter head 30A so that the outer
cutter head 10A is depressed further downwardly together
with the center cuiter head 30A.

What 1s claimed 1is:

1. A reciprocatory dry shaver comprising:

a shaver housing having a head frame which carries three
elongated cutter heads each having a longitudinal axis,
said three elongated cutter heads composed of a center
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cutter head and two outer cutter heads arranged on
opposite sides of said center cutter head with the
individual longitudinal axes substantially parallel to
each other, each of said two outer cutter heads com-
prising an outer foil and an outer movable cutter driven
to reciprocate along said longitudinal axis of each of
said two outer cutter heads in hair shearing engagement
with said outer foil of each of said two outer cutter
heads, said center head comprising a stationary cutter -
and a center movable cutter driven to reciprocate along
said longitudinal axis of said center cutter head in hair
shearing engagement with said stationary cutter of said
center cutter head; and

reciprocating means for imparting a reciprocating motion
to said three elongated cutter heads;

wherein said stationary cutter of said center cutter head is
of a generally U-shaped configuration with a top wall
and a pair of side walls depending from opposed lateral
sides of said top wall,

said top wall being formed with a plurality of slits which

are spaced along the longitudinal axis of said center
cutter head and are opened into said opposed side walls,

said center movable cutter being disposed in shearing
engagement with a lower surface of said top wall
between said side walls of said stationary cutter and
being provided at a longitudinal center of said center
movable cutter with a coupler which projects between
sald side walls for coupling with said reciprocating
means,

said stationary cutter being secured at its longitudinal
ends respectively to L-shaped holders disposed
between said opposed side walls, said L-shaped holders
formed respectively with connections for connection
with said head frame,

at least one spring being heild between said L-shaped
holders and center movable cutter for biasing said
center movable cutter against said stationary cutter,

said opposed side walls being formed with openings in a
portion adjacent to said at least one spring through
which said at least one spring is exposed.
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Adverse Decisions In Interference

Patent No. 5.548.899. Maso Tanahashi, Takeshi Shiba. Toshio Ikuta. RECIPROCATORY DRY

SHAVER. Interference No. 104,376, final judgment adverse to the patentees rendered November 23.
1999, as to claim 1.
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